Production of bioactive human beta-defensin 5 and 6 in Escherichia coli by soluble fusion expression.
This work reports the first successful recombinant expression and purification of human beta-defensin 5 (HBD5) and human beta-defensin 6 (HBD6) in Escherichia coli. HBD5 and HBD6 are cationic antimicrobial peptides with three conserved cysteine disulfide bonds. Two codon-optimized sequences coding the HBD5 gene (sHBD5) and HBD6 gene (sHBD6), respectively, were synthesized, and each gene fused with thioredoxin A (TrxA) to construct the expression vectors. The plasmids were transformed into E. coli BL21 (DE3) strains and cultured in MBL medium, which gave high volumetric productivity of HBD5 and HBD6 fusion proteins of up to 1.49 g L(-1) and 1.57 g L(-1), respectively. Soluble HBD5 and HBD6 fusion proteins account for 95.2% and 97.6% of the total fusion proteins, respectively. After cell disruption, the soluble fusion proteins were recovered by affinity chromatography and cleaved by enterokinase. Pure HBD5 and HBD6 were recovered using cationic exchange chromatography. The overall recoveries of HBD5 and HBD6 were 38% and 35%, respectively. Importantly, both HBD5 and HBD6 products showed antimicrobial activity against E. coli but not Staphylococcus aureus. Antimicrobial activity against E. coli of both HBD5 and HBD6 were suppressed by NaCl.